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Early follow-up and treatment recommendations
for isolated calf deep venous thrombosis
Kuldeep Singh, MD, Danny Yakoub, MD, PhD, Paul Giangola, BS, Michael DeCicca, BS,
Chirag A. Patel, BS, Farouk Marzouk, MD, and Gary Giangola, MD, Staten Island, NY
Background: The clinical significance of isolated calf vein thrombosis (ICVT) remains controversial. Several studies have
shown that the majority of ICVT do not propagate above the knee while other studies have suggested ICVT propagation
and recommend full anticoagulation. The purpose of this study was to determine the progression of ICVT, identify risk
factors for clot propagation, and to evaluate further thrombotic events associated with it.
Methods: This study consisted of 156 patients and a total of 180 limbs. All patients included had ICVT involving either
the tibial, peroneal, gastrocnemius, or the soleal vein. After initial diagnosis, all patients were started on prophylactic dose
of low molecular weight heparin (LMWH) or unfractionated heparin, unless already anticoagulated. All limbs were
monitored using duplex ultrasonography scans at intervals of 2 to 3 days, 1 to 3 months, and 6 to 8 months from the
initial time of diagnosis. Outcomes examined included lysis of clot, propagation to a proximal vein, and pulmonary
emboli.
Results: ICVT was detected in 180 limbs of 156 patients. No significant difference was noted in the gender of the patients
or limb preference. Twenty-four patents had both limbs involved. The mean age was 77 years old and the mean follow-up
was 5.1 months. The soleal vein was most commonly involved. The second most common vein involved was peroneal,
followed by posterior tibial and then gastrocnemius. The least commonly involved vein was the anterior tibial with only
one positive result on each side. Fifteen of 180 limbs (9%) had complete resolution of the thrombus within 72 hours. Of
these, six were anticoagulated to a therapeutic level. All patients had a follow-up duplex scan within 1 to 3 months’ time,
and none had recurrence. At the 1 to 3-month follow-up, 11 of 180 patients (7%) had propagation to a proximal vein; all
of whom were in a high-risk group to develop a deep vein thrombosis (DVT), either after an orthopedic procedure,
stroke, or malignancy. Nine of 156 patients developed a pulmonary emboli also diagnosed within the 1 to 3-months’ time
period. At the 6 to 8-month follow-up, there was no further propagation of any additional limbs and no further
incidences of pulmonary emboli.
Conclusion: ICVT can be safely observed in asymptomatic patients without therapeutic anticoagulation. In our study,
patients who have had orthopedic procedures, those with malignancy, and those that were immobile seemed to have a
higher incidence of clot propagation. In this group, we recommend full anticoagulation until the patient is ambulatory
or the follow-up duplex scan is negative. Our data also suggest that a follow-up duplex scan is not beneficial when
performed within 72 hours or after 3 months. (J Vasc Surg 2012;55:136-40.)
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MConflicting data have been reported by a number of
studies regarding the incidence rate of propagation of calf
vein thrombosis (CVT) into the proximal deep veins of the
leg.1-13 A 20% incidence rate of propagation is widely
quoted.2,12,14 As color flow duplex ultrasonography
(CFDU) scan has evolved to become the imaging method
of choice for investigating CVT, CVT isolated to the veins
draining the gastrocnemius and soleal muscles is being
recognized with greater frequency.3,5,7,9,15,16
CFDU has been reported to have a diagnostic sensitiv-
ity of 94% to 100%, specificity of 91% to 100%, positive
predictive value of 80%, and negative predictive value of
94% for detection of thrombus at the level of the tibial and
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136eroneal veins.3,4,7,9,13,16,17 In a prospective study of 5250
atients with suspected deep vein thrombosis (DVT), acute
VT was documented with CFDU in 14% of patients, with
.8% of patients having thrombi isolated to the veins of the
alf. Forty percent of these isolated CVTs were limited to
he veins draining the gastrocnemius and soleal muscles.7
herefore, approximately 2% of all symptomatic patients
canned with CFDU to rule out DVT were found to have
solated calf vein thrombosis (ICVT). Despite the signifi-
ant number of patients with diagnosis of symptomatic
CVT, little is known with regard to the natural history or
anagement of this variant of CVT. In addition, no treat-
ent guidelines are available for this variant of DVT.
To better understand the behavior of ICVT, this study
as designed, primarily, to prospectively observe the pro-
ression of ICVT and determine a treatment pattern. Sec-
ndarily, to identify the risk factors for ICVT propagation
nto the deep veins of the calf, thigh, and further develop-
ent of pulmonary embolism (PE).
ETHODS
Patient selection. The Staten Island University Hos-
ital is a 714-bed community based teaching hospital. This
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Volume 55, Number 1 Singh et al 137study was approved by the hospital’s institutional review
board, and recruitment took place from April to November
2009. Since the National Quality Forum guidelines, we
have a liberal policy of referrals to the vascular laboratory
for venous duplex scanning. Each patient was prospectively
evaluated for ICVT with color duplex ultrasonography
scans of both limbs. Patients found to have thrombosis of
any deep venous segment other than an ICVT were ex-
cluded, as were patients who either refused or were unable
to comply with the study design.
Patient interview and selection. Patient data were
prospectively entered into a computerized database. Pa-
tient age and gender were recorded. There was no intention
for age restriction.
Also recorded were the referring physicians’ clinical
indication for initial duplex scan imaging, the ambulatory
status of the patient, and the duration, site, and nature of
symptoms, as described by the patient at the time of the
initial duplex scan evaluation. Finally, five potential risk
factors for ICVT propagation were prospectively assessed,
including: (1) cardiac disease (documented coronary artery
disease, congestive heart failure, atrial or ventricular ar-
rhythmia); (2) cancer (local or metastatic); (3) known
hypercoagulable state (pregnancy/postpartum, estrogen
supplementation, protein C/S/antithrombin deficiency,
factor V Leiden mutation); (4) recent general, orthopedic,
vascular, or gynecologic surgery or trauma (within 3
months of presentation); and (5) venous disease (varicose
veins, previous venous stripping, previous DVT or superfi-
cial thrombophlebitis, or previous pulmonary embolism).
Vascular laboratory examination. All study patients
underwent bilateral lower extremity duplex ultrasound scan
imaging. Each patient was evaluated on the first day of
presentation, with repeat examinations 2 to 3 days later.
Each patient was followed up by scans at 1 to 3 month and
6 to 8 month time points, or until the patient became
otherwise ineligible for study. To limit variability and fol-
low hospital guidelines pertaining to DVT prophylaxis, all
patients received prophylactic dosing of 40 mg subcutane-
ous once a day of Lovenox (Sanofi-Aventis, Bridgewater,
NJ), a low molecular weight heparin (LMWH), or unfrac-
tionated heparin (Braun Medical, Irvine, Calif) 5000 units
subcutaneous every 12 hours, unless already anticoagulated
to therapeutic level. Patients were kept on prophylactic
dose anticoagulation based on their duplex scanning results
for the period of their hospital stay. The decision to discon-
tinue this after discharge from the hospital was made by the
primary care physician of those patients. All duplex scans
were performed at the Staten Island University Hospital
vascular laboratory (Intersocietal Commission for the Ac-
creditation of Vascular Laboratories approved) by one of
two registered vascular technologists, each with at least 4
years of experience. Venous imaging was performed on a
high-resolution, real-time B-mode ultrasound scan imager
with color flow capability (Logiq 9 GE with a 9L linear 8.0
MHz transducer). Patients were examined in the reverse
Trendelenburg position (15 degrees), beginning at the
level of the common femoral vein with procession caudally (o the femoral vein at the level of the adductor canal. The
osterior and anterior tibial veins were then identified at the
evel of the ankle and followed cephalad to the upper calf
ith the patients’ knees slightly flexed. Then, with the
atient in the prone position with the knee flexed at 30
egrees, the popliteal, peroneal, soleal, and gastrocnemius
eins were examined. Patients unable to assume the prone
osition were examined in the lateral decubitus position.
VT was diagnosed on the basis of at least two of the
ollowing criteria: venous incompressibility with probe
ressure, visualization of intraluminal thrombus, lack of
pontaneous venous phasicity, or the absence of flow aug-
entation with caudal manual compression.7,13
Functional Improvement Measure (FIM) scores18 were
sed to assess the patients in the study. FIM is a widely
ccepted scale used to measure the functional abilities of
atients undergoing rehabilitation. FIM score ranges from
to 7, with 1 (Total Assistance) being the lowest possible
core and 7 (Complete Independence) being the best pos-
ible score. Scores at the extremes of this scale correlate
ith discharge disposition.
The study end points were defined as CFDUdocumen-
ation of: (1) ICVT resolution; (2) propagation into prox-
mal veins, and (3) documentation of pulmonary embo-
ism. ICVT resolution, regression, and stabilization were
onsidered to be the same thing (ie, lack of propagation).
ime to propagation or resolution was noted. Risk factors
or propagation were evaluated. Results are reported as
roportions or as mean values  SDs.
ESULTS
Patient demographics. One hundred fifty-six patients
ith ICVT (representing 180 effected limbs) were enrolled
n the study. Twenty-four patients (15.4%) had bilateral
hrombosis, 66 had right-sided thrombosis (42.3%), and
6 had left-sided ICVT (42.3%). Ninety-two patients
58%) with 108 limbs diagnosed with ICVT were women,
nd 64 patients (42%) with 72 limbs diagnosed with ICVT
eremen (Fig 1). Ages ranged between 22 and 94 years old
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Fig 1. Patient demographics.mean 77  16.1). One hundred two patients (65.4%)
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outpatients. Mean follow-up was 6.1 months.
Initial duplex results. The soleal vein was the most
commonly involved (90 limbs: 45 right and 45 left). The
second most common vein involved was the peroneal (55
limbs: 24 right and 31 left). Less commonly involved veins
were the posterior tibial (43 limbs: 24 right and 19 left) and
then the gastrocnemius (30 limbs: 14 right and 16 left).
The least commonly involved vein was the anterior tibial
with only two positive results (Fig 2).
Seventy-two hour follow-up duplex scan. Fifteen of
180 extremities (8.3%) had complete resolution of the
thrombus within 72 hours. Six of the 15 (40%) were
anticoagulated to a therapeutic level, secondary to ortho-
pedic procedures, and had limited mobility, whereas nine
were fully mobile and were only on prophylactic LMWH
(Enoxaparin 40 mg). All had a follow-up duplex scan and
none had recurrence or propagation in the 1 to 3-month or
6 to 8-month follow-up periods.
Scans of the remaining 165 limbs. One hundred
twenty extremities (73%) were unchanged from the initial
duplex scan. Ten of which (8%) were anticoagulated to a
therapeutic level. In 45 limbs (27%), the scans showed new
thrombi, yet all remained below the popliteal vein. Three of
which (7%) were anticoagulated.
One to 3-month follow-up. The 15 negative limbs at
72 hours remained negative in the 1 to 3-month follow-up.
Of the 165 remaining limbs, 11 (7%) had propagation to a
proximal vein at 1 to 3-month follow-up and 68 (41%)
resolved; all in this group were fully mobile and the mean
age was 61.7 years. Of these, only four were anticoagulated
to a therapeutic level; all these remained negative at 6 to
8-month follow-up. Finally, 86 of the 165 limbs (52%) had
persistent unchanged ICVT on their duplex scans.
Pulmonary embolism occurred in 9 of 156 patients
(6%), none of these patients had propagation of their calf
thrombus on lower extremity duplex scanning.
Six to 8-month follow-up. There was no further
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Fig 2. Frequency of involved vein. CVT, Calf vein thrombus.propagation or PE in the 11 limbs which were found sropagated at 1 to 3 months. These patients were antico-
gulated to a therapeutic level with either therapeutic dose
f heparin, LMWH, or Coumadin (Bristol-Myers Squibb,
rinceton, NJ) once popliteal progression was discovered.
f the persistent unchanged 86 limbs at 1 to 3 months, 8
esolved (all were anticoagulated to a therapeutic level).
Summary of results. Of 156 patients, none were lost
o follow-up. Death occurred in 4 patients; however, all
eaths occurred after the 6- to 8-month follow-up period
nd were not related to a venous thromboembolism. Fig 3
epicts the cumulative data at the different follow-up inter-
als.
Limbs that propagated. At 1 to 3-month follow-up,
total of 11 of 180 limbs (7%) had propagation to a
roximal vein. All were high risk for venous thrombosis:
alignancy with metastatic disease in 2 patients, complete
mmobility from a stroke with FIM score of 2 in 1 patient,
nd postoperative complete immobility from an orthopedic
rocedure in 8 patients with an average FIM score of 3.1.
en patients were already on prophylactic dose of LMWH
40 mg subcutaneously once a day). Only 1 patient had
herapeutic anticoagulation with Coumadin (international
ormalized ratio was kept at 2.0-3.0) before developing
roximal propagation. The most common veins involved
ere peroneal in 8 limbs (66%), soleal in 6 (50%), and
osterior tibial in 3 limbs (16%).
Patients with pulmonary embolisms. Nine patients
ho presented with chest pain at 1 to 3 months were
nvestigated and diagnosed with PE. Six patients were
nticoagulated to a therapeutic level before developing the
E. Seven patients were diagnosed using a computed to-
ography angiogram and 2 patients with a ventilation/
erfusion scan. The most common veins involved were
eroneal in 4 patients followed by soleal in 3 patients
nd posterior tibial in 2 patients. Risk factors involved in
hese patients were: 5 patients were residents of a long-term
are facility, 4 of which were postoperative patients after
rthopedic surgery (all knee replacements), their FIM score
verage was 2.3; and 1 patient was a postoperative neuro-
Fig 3. Summary of results at the different follow-up intervals.urgical patient with an FIM score of 2. The risk factors of
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Volume 55, Number 1 Singh et al 139the other 4 of the 9 patients were: 1 patient had lung
malignancy, 1 patient had morbid obesity and chronic
obstructive pulmonary disease, and 2 patients had previ-
ously had a stroke and hemiplegia with an FIM score of 2.
DISCUSSION
Results of this study showed that of 180 limbs diag-
nosed with ICVT, 91 (51%) resolved and 22% of those were
postoperative (the majority were orthopedic procedures).
Mean FIM score measured on 37 of these patients was 5.5.
Seventy percent were discharged to home in 1 month.
Seventy-eight limbs (43%) had persistent thrombus with-
out propagation. Thirty-two percent were postoperative.
Mean FIM score measured on 39 of these patients was 5.9.
Finally, 11 limbs (7%) propagated. PE developed in 9 of the
156 patients (6%).
Once diagnosed, ICVT presents clinicians with a new
management dilemma. Such thrombosis theoretically poses
a risk of progression into the larger veins of the leg, with the
possible sequelae of PE or venous incompetence. However,
published recommendations for the treatment of CVT are
based almost exclusively on the observed natural history
of CVT involving the venae comitantes of the named
tibial and peroneal arteries of the calf with no universal
consensus on the importance of diagnosis and treatment
of ICVT.3,4,6,8,10
In this study, the site of ICVT did not vary from
published literature data, the only observation worth not-
ing was the scarcity of occurrence in anterior tibial veins, 2
of 180 (1%), a finding similarly noted by Mattos et al.9
Conflicting reports showed substantial variability in the risk
of proximal propagation of ICVT at incidence rates of 4% to
32%.1-4,6,12,13 In this study, the incidence of clot propaga-
tion into the proximal veins was approximately 7%. All of
these patients were high risk for DVT propagation, having
Fig 4. The flow chart depicts the outcomes of limbs aff
CVT, Calf vein thrombus; PE, pulmonary embolus.either malignancy, immobility from a stroke, or postoper- ptive orthopedic procedure. All cases were diagnosed at 1 to
months and none propagated beyond that. The small but
ot insignificant risk of PE was diagnosed in 9 of 156
atients (6%); 5 of these patients had postoperative ortho-
edic procedures. Although propagation was not detected
n any of the patients with PE in our study, we cannot
xclude that the PE was due to a dislodged propagated
hrombus. The true incidence of PE cannot be determined
n this study as only symptomatic patients were investi-
ated.
The final question is at what interval and frequency of
ltrasonography examinations should one perform when
bserving CVT. At the 1 to 3-day interval, 9% of the limbs
ad complete resolution of thrombus and there were no
ropagations or incidences of PE. At 1 to 3-month follow-
p, 46% of the limbs were noted to have complete resolu-
ion of the thrombus. Similar findings were reported by
asuda et al.13 All of the limbs that propagated and all PEs
ere discovered within this time period. At the 6 to
-month follow-up, there was little change in the data and
o further propagation was noted (Fig 4). Our data sug-
ests that in patients diagnosed with ICVT, repeat scanning
ithin 72 hours and after 3 months is not clinically benefi-
ial. No conclusions can be drawn about whether there is a
referable specific time point for rescanning based on the
urrent data.
Limitations of study. Due to the prevalence of use of
ntiplatelet agents among our patient population and the
act that most patients with ICVT are placed on prophylac-
ic LMWH while only in the hospital, an accurate account
bout the role of these medications in the prevention of
ropagation of ICVT cannot be established. Despite the
bservation that orthopedic patients and patients treated
or malignant conditions had a higher incidence of clot
ropagation and PE; nevertheless the small number of
with calf vein thrombus at three separate time intervals.ectedatients in these subgroups did not allow us to conduct an
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address these factors so as to developmore informed guide-
lines for treatment of ICVT. Because LMWH has become
the standard of treatment, a true study may not possible.
CONCLUSION
ICVT can be safely observed in asymptomatic patients
with a follow-up duplex scan. In our study, orthopedic
procedures, cancer, and immobility represented a high risk
group in which we recommend therapeutic anticoagulation
until the patient is ambulatory or unless the follow-up
duplex scan is negative. Larger randomized studies need to
be done to further determine the appropriate management
protocol of ICVT and allow detailed subgroup analysis of
risk factors for propagation and development of PE.
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